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CALI BRATI ON STANDARD REQUI REMENT FOR
A PULSE GENERATOR

1. SCOPE
1.1 Scope. This requirenment defines the nechanical and electrical

performance requirenents for a Pulse CGenerator. The Pulse Generator provi
Ceneral Purpose Interface Bus (GPIB) capabilities in accordance with | EEE-S
488. The Pul se CGenerator is intended for use by shipboard and shorebased N

personnel in association wth calibration equipnent used to calibrat
el ectronic test equi pnent such as pul se power neters. Hereinafter the Pul
Generator will be referred to as the PG

2. APPLI CABLE DOCUMENTS

2.1 Oontrolling Specifications. M L-T-28800, "MIlitary requirenent, Test
Equi prent for wuse wth Electrical and Electronic Equipnment, GCenera
specification for," and all docunents referenced therein of the issues
effect on the date of this solicitation shall forma part of this requirene

3.  REQUI REMENTS

3.1 General . The PG shall conform to the Type I1l, Cass 5, Style E
requirenents as specified in ML-T-28800 for Navy shipboard and shorebased
as nodi fied bel ow.

3.1.1 Design and Gnstruction. The PG design and construction shall neet the
requi renents of ML-T-28800 for Type Il equipnent.

3.1.2 Power requirenents. The PG shall operate froma source of 103.5V to
126. 5V at 60Hz (5% si ngl e phase i nput power as specified in M L-T-28800.

3.1.2.1 Ruses or drcuit Breakers. Fuses or circuit breakers shall be
provided. If circuit breakers are used, both sides of the power source sh:
be automatically disconnected from the equipnment in the event of excessi
current. |If fuses are used, only the line side of the input power Iine,
defined by ML-T-28777, shall be fused. Fuses or circuit breakers shall
readi |l y accessi bl e.

3.1.2.2 Power (onnection. The requirements for power source connections
shall be in accordance with ML-T-28800 with a 6 foot (1.8 n) mninmm | eng
cord.

3.1.3 Dnension and Wight. Maxi nmum di nensions shall not exceed
17 inches (43.2 cm in width, 4 inches (10.2 cm in height, and 18 i nch
(45.7 cm) in depth. The weight shall not exceed 25 pounds (11.4 Kg).

3.1.4 LithiumBatteries. Per ML-T-28800, lithium batteries are prohibited
wi t hout prior authorization. A request for approval for the use of lithi
batteries, including those encapsulated in integrated circuits, shall
submtted to the procuring activity at the tine of subm ssion of proposal
Approval shall apply only to the specific nodel proposed.

3.2 Ewironnental Requirenents. The PG shall neet the environnental
requirenents for a Type Il, Cass 5 Style E equipnent with the deviatic
speci fi ed bel ow.




3.2.1 Tenperature and HIMdity. The PG shall neet the conditions bel ow

Tenperature(°Q Relative Hunmdity(%

Qperating 10 to 30 95
30 to 40 75
Non- oper ati ng -40 to 70 Not controll ed
3.2.2 Hectronagnetic Gonpatibility. The electromagnetic conpatibility

requirements of ML-T-28800 are limted to the follow ng areas: CEOl1l, CE
CS01, Cs02, Cs06, REO1, REO2 (14 kHz
to 1 GHz), and RS03.

3.3 Reliability. Type Il reliability requirenents are as specified in ML-T-
28800.

3.3.1 Gdlibration Interval. The PG shall have an 85% or greater probability
of remaining within tolerances of all requirenments at the end of a 12 nor
peri od.

3.4 Mintainability. The PG shall neet the Type Il maintainability
requi renents as specified in ML-T-28800 except the |owest discrete conpon:
shall be defined as a replaceable assenbly. Certification tinme shall n

exceed 60 m nut es.

3.5 Perfornance Requirenents. The PG shall provide the follow ng
capabilities. Unless otherw se indicated, all performance requirenents sh
be net following a 30 mnute warmup period, over the tenperature range
+10(C to +40(C and with line voltage variation of +/-10%

3.5. 1Rulse Generator Characteristics. The PG shall have a pul se output and

a trigger output. The PG shall be capable of producing pulses of differe
durations and spacings between pulses. The PG shall have the capability
generating pulses with varying rise and fall tinmes. The PG shall have doul
pul se and pulse burst capabilities. The PG shall have the capability
accepting an external trigger signal and being manually triggered. The
shal | output a trigger pulse.

3.5.1.1Rulse Period Range. The PG shall produce pulses wth periods
adj ustable from 6. 65 nanoseconds to 999.9 m | i seconds.

3.5.1.2Period Accuracy. The periods of the generated pulses shall have an
uncertainty of no nore than ((5% of the programmed val ue + 100 pi coseconds)

3.5.1. 3Mxinum Period Jitter. The period jitter shall be no nore than
((0.03% of the programed val ue + 25 pi coseconds).

3.5.2Rulse Wdth. The PG shall have a pulse width adjustable from 3.3
nanoseconds to 998 mlliseconds, accurate within ((5% of the progranmed val
+ 250 pi coseconds).

3.5.2.1Pulse Wdth Jitter. The pulse width jitter shall be no greater than
((0.03% of the programmed val ue + 25 pi coseconds).




3.5.3Pulse [elay. The PG shall have a tine delay between the trigger and
the output pulses that is variable from O to 998 mlliseconds, neasur
bet ween the 50% of -anplitude points of the | eading edges of the trigger out
and the pul se output. The delay uncertainty shall be no greater than ((5%
t he programmed val ue + 1 nanosecond).

3.5.3. 1Rulse Delay Jitter. The pulse delay jitter shall be no nore than
((0.03% of the programmed val ue + 25 picoseconds, rns).

3.5.4Double Pulse. The PG shale have a sel ectabl e double pulse node with a
frequency range of 6.65 nanoseconds to 998 mlliseconds, accurate to wtl
((5% of the programed value + 1 nanosecond).

3.5.4.1Doubl e-Pul se Jitter. The double-pulse jitter shall be no nore than
((0.03% of the programred val ue + 25 picosecond, rns).

3.5.5Pulse Burst. The PG shall have the ability to output a group of pulses
with an adjustable count of from2 to at | east 65536 pul ses or double pul se

3.5.6Amlitude. The PG shall be adjustable in voltage anplitude from betweel
0.10 volts and 10.0 volts into a 50-ohm | oad.

3.5.6. 1Amplitude Lhcertainty. The PG pul se shall have a voltage anplitude
uncertainty of no greater than ((1% of programmed value + 50 mllivolts) i
a 50-ohm | oad.

3.5.6.2 mplitude Settling Tine. The PG pul se anplitude shall settle in 30
nanoseconds or less into the accuracy band specified in 3.5.6.1.

3.5.6.3C0vershoot, Preshoot and R nging. The PG pulse shall not have
overshoot, preshoot or ringing greater than ((5% of anplitude + 2
mllivolts).

3.5.7Leading/Trailing Edge Transition Tine. The |leading/trailing edge of the
PG pul se shall have a minimumtransition tinme (the tinme interval between t
10% and the 90% anplitude points) of 2.5 nanoseconds or |ess.

3.5.7.1Transition-Tine Accuracy. The PG shall have an wuncertainty of

| eading/trailing edge transition tine of no nore than ((3% of the program
val ue + 1 nanoseconds).

3.5.7.2Leading/Trailing Edge Non-linearity. The PG shall have a non-
linearity in the leading/trailing edge of no greater than 3% of the pul
anplitude for transition tines greater than 100 nanoseconds.

3. 5. 8 Source | npedance. The PG shall have a source inpedance which is
adj ustable to 50 ohns or 1000 ohns.

3.5.91nput Trigger. The PG shall have an input for external trigger signals.

3.5.9.11nput Trigger |npedance. The PG shall have selectable input
i npedances of 50 and 10, 000 ohns.

3.5.9. Zlrigger Level. The PG shall respond to trigger levels of +0.25 volts
to +10 volts and of -0.25 volts to -10 volts.




3.5.9. vxinum Trigger Input. The PG shall not be danmaged by trigger input
| evel s of (25 volts.

3.5.9.4Trigger Sope. The PG shall be able to trigger on the positive- or
negati ve-sl ope edges of the input signal, depending on the setting of t
front panel.

3.5.9.5Mninum Trigger Pul se Wdth. The PG shall be able to trigger on a
pul se as narrow as 3.3 nanoseconds.

3.5.10 Qutput Trigger Anplitude. The PG shall have an output trigger
anplitude of at least 2.5 volts into 50 ohns. The PG shall have an outp
trigger source inpedance of 50 ohns.

3.5.10. Dutput-Trigger-Pulse Wdth. The PG shall have a typical pulse width

of 8 nanoseconds for a period of |ess than 100 nanoseconds, 40 nanoseconds
peri ods between 100 nanoseconds and 1 microsecond and 400 nanoseconds f
periods ( 1 m crosecond.

3.5.110splays. The PG shall have front panel displays to show the paranet el
being set, the value of the paraneter and the units of the paraneter. T
front panel shall have a renpte operation indicator.

3.5.12Connectors. The PG shall have BNC femal e connectors nounted on the
front panel for the external trigger input, internal trigger output and pu
out put .

3.5.130erating of Accuracy. There shall be no derating of accuracy of the PG
when operated in the tenperature range 0 to 55 degree C and stored in t
range -40 to 70 degree C.

3.6 Qperating Requirenents. The PG shall provide the follow ng
capabilities.

3.6.1FHont Panel Gontrol Requirenents. Al'l nodes and functions shall be
operabl e using front panel controls. The location and |abeling of indicato
controls and switches shall provide for maxinmum clarity and easily underst
operation wthout reference to tables, charts or flow di agrans.

3.6.2&lf Test. The self test shall determ ne operational readiness and
i solate faulty nodul es.

3.6.2.1 Dsplay. If the self test fails, the display shall indicate the
nature of the failure and provide directions for diagnostic action.

3.7 Dgital Interface. The PG shall provide a digital interface as
specified in ML-T-28800 and | EEE- 488 General Purpose Interface Bus (GPl B)

3.7. 1 Renote Progranming Requirenents. Al | nodes, functi ons, and
i nputs/outputs of the PG shall be renotely progranmmable over the |EEE-4
General Purpose Interface Bus (GPlB)

3.7.2 (AB Gypabilities. The follow ng |EEE-488 capabilities shall be
provi ded:

T6 or TE - Tal ker,



L4 or LE4 - Listener,
SR1 - Service request,

3.7.3 Satus Register Access Requirenents. Access to status register shall
be available via the |IEEE-488 bus to ascertain PG node, range and oth
operational and error status.

3.7.4 Bus Sring Termnator Requirenents. Term nators for a string of bus
commands shall be a carriage return followed by line feed and EQ signal.

3.7.5 Bus Address Saitch. Address nust be selectable w thout renoving any
covers.

3.7.6 Bus Eror Handling Requirenents. Bus error reporting and recovery
conventions shall be fully described in the Operation and M ntenance Manua

3.7.7 Gonpatibility. The PG when used as part of an automated system shall
be capable of automatically energizing and /or calibrating applicable te
i nstrunments and neasurenent systens that are | EEE-488 bus configured. The
shall be conpatible with the Fluke 1722A and 1722A/ AP I nstrunent Controller

3.8 Accessories. The foll ow ng accessories shall be provided with each
PG
3.8.1 Power Gable. One power cable in accordance with ML-T-28800, wth

mnimum length of 6 feet (1.8 nm).

3.9 _Mnual. At |least two copies of an operation and mai nt enance nmanual shal
be provided. The manual shall neet the requirenents of ML-M 7298.

3.9.1 Glibration Procedure. A calibration procedure in accordance wth
M L- M 38793 shal |l be provided.




